The merger or more generally the strong interaction between two two-dimensional vortices has been extensively studied in the literature. Studies first addressed the interaction between two uniform vorticity patches. More recently the interaction of distributed vortices has been examined by Meunier et al. (2002) [1] both experimentally and theoretically. Several radial vorticity distributions were considered. The authors concluded that a critical separation distance for distributed vortices to strongly interact might be written as a fraction of a length scale defined from the angular impulse and the circulation. Here we address the strong interaction between two two-dimensional radially stratified vortices at the limit of infinite Froude number. More specifically we examine how the critical merger distance is affected by the density ratio between the vortex and its irrotational counterpart. This research stems from the stability results of isolated vortices [2] that have demonstrated the robustness of low-density vortices and the receptivity of high-density vortices to perturbations.
This formulation is consistent with the normalized expression of the velocity field divergence ∇· u = −(ReSc) −1 ∆̺. Under conditions of infinite Froude number we write also the normalized momentum equation, The density equation (1) and the momentum equation (2) are advanced in time using a projection method, transposed to the variable-density situation. The flow is periodized within the frame of a pseudo-spectral code, dealiased according to the two-third rule.
The initial conditions consist of two truncated Gaussian vortices similar to those initially used in the unstratified case studied by Meunier et al. (2002) [1] , see figure 1. The vorticity distribution reads
Each vortex is characterized by its angular impulse J = S ω(r)rds in the polar coordinate system attached to the vortex centre. Combining the angular impulse and the circulation defines the vortex core radius a = (J/Γ) 1/2 . For the selected distribution of vorticity with α = 3, r 0 /a 0 = 1.887. The spreading rate of the vortex core radius a by molecular diffusion reads a 2 = a 
We do not truncate the density distribution to preserve bounded values for the density gradient at the vortex boundary. These initial conditions correspond to a couple of barotropic vortices with circular iso-pycnics and circular streamlines implying no initial baroclinic torque. The ratio of the initial separation distance to the truncature radius b 0 /r 0 , the Reynolds number Re = Γ/ν and the Atwood number may be varied independently. The bi-periodic conditions result in a background negative vorticity ω b that cancels with the positive net circulation of the vortex flow [4] . This background vorticity decreases while decreasing the ratio of vortex size to width L b of the square calculation domain. This ratio has been checked to be small enough for the turnover period and the merger criterion to be well reproduced in the homogeneous merger flow. In particular the critical merger separation is found to be (a/b) c ≃ 0.22, well within the range of previous studies. Among all performed simulations, we first select three cases to illustrate the consequence of the inhomogeneous density field. The Reynolds number is Re = 6000 and the initial separation distance is b 0 /r 0 = 2.6 while the Atwood number is respectively set to 0, -0.5 and 0.5 for the homogeneous(H), the light(L) and the dense(D) vortices. 
Then a fraction x = 0.6 of the separation distance b(t)/b 0 is chosen to signal the beginning of the interaction process eventually leading to a full merge. By varying the Reynolds numbers from 10 3 to 10 4 for each Atwood number and using a linear regression on t *
x (Re), we extract the slope A and the corresponding critical ratio (a/b) c of the vortex radius to the separation distance. We verify that the slope is independant of the fraction x in the range 0 x 0.7. Figure 2 (right) summarizes the sensitivity of the critical separation on the density contrast. For negative Atwood numbers (light vortices) the merger process begins for more remote vortices than in the homogeneous situation. The critical ratio (a/b) c increases rapidly above the homogeneous threshold (0.22) for increasing positive Atwood numbers.
With π = p/ρ the specific pressure, the normalized vorticity equation reads
where it is seen that baroclinic vorticity production is the mechanism that makes the difference between the homogeneous and the inhomogeneous flows. This mechanism scales with the Atwood number. We denote ω ∆ the vorticity field resulting from the difference between the vorticity of a passive scalar reference case and the vorticity of a current case with full contribution of inertia effects. This vorticity difference corresponds to the vorticity cumulated between the initial state and the current time due to the baroclinic sources or sinks :
The isocontour of the cumulated baroclinic vorticity are displayed on figure 3 on a single light vortex of the pair at an early stage of the interaction. This additional contribution is seen to correspond to a quadripole of alternate sign vortices. This quadripole induces a velocity field bringing the vortex centres closer to each other. For vortices denser than the background fluid, the velocity field induced by ω ∆ has a repulsing effect on the vortices. A simple model of equally distributed quadripoles is used to demonstrate that the departure from barotropy due to the deformation of vortices in the early interaction is the reason of the biasing of the critical merger distance in the inhomogeneous situation.
